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ABSTRACT : PROBLEM TO BE SOLVED: To reduce the burden of a common current source and to 
improve the driving capability. 

SOLUTION: Driving control signals PWM(pulse width modulation)^ PWM 2 ... PWM n of 
channels CH^ CH 2 ,...CH n (n: natural number above 2) are generated based on activation 
signals F 1t F 2 , ...F n and inactivation signals R 1f R 2 ,...R n jn JK flip-flop FF^ FF 2 ,... FF n . 
For channels for reference, the reference signals from the reference signal generating part 
REF 1 are used as the activation signals and, for other channels, the inactivation signals of 
the adjacent channel are used as the activation signals. Inactivation signals R 1f R 2 ,...R n 
of each channel are generated by comparing the elapsed time after the reference signal 
generation measured by a counter CNT t with the modulation information stored in the 
register REG 1 ,REG 2 ,...REG n by means of comparators COMP 1( COMP 2 ,...COMP n . 
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, FF S , 



(57) 

[*Hfe¥R] CH„ CH 2 . •• 

Sr. JK7'J 7770»/7'FF, , 
l»vC, "T9-T < rffcflWF, , F : 
t- -f 7 fbfl -§-R i . R , . ■ • • R n (cSo'S ^t-r * . IS* 

*/l KOV >T f±ffi*ff-SH&±a5R E F , 
OW*B#5rT^* rfLft-ti: L"Cfflv\ flbOf-** 

SrT^f-f ^IttE^b Ufflvl.. */KO-f >T 

^f^rftlltRi. R £ , -R„ii. *">^CNT,t 

Tim Lfcs*s^»*i*^jajflB«afc . ^^re 

Gj . REGj, -••REG,(CfM3JVO*6XflHIMRM l 



fcfc. JtKHCOMP, , COMP 2 , 
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utmtmi ) > w-zmm zivfcwmmwm^z tm 

1 c:>^-^^/Kc{S^SE$lJ.1iiJ'(WfS#/jM > T^x 4 ^jcig 
t fc£ * h U LTIg 2 *H (cffi££iMHflf 

iz X 0 ife*-*** z b t-fh P WMKSWSrft. 

tis^Ji2 ] jwsjh 1 aea^.) p wMBujatfcn 

f - v *>i ftlz-o ^Xi±. fd!^ f - v *./Kc & S SEffJjftJ fflift 

mm*?* h v/fkLXT?^* yizm t-t t^s c t £ 

VT7"r< 7tt.m^£ttfct&1->r*)l iZ&2>T77-4 

rum^-b ixmvkjs&ti u l-cw^i.^ 
ottmzx oekbu zcrm&izmtx . 

-H t -ui >ct)^- -v ^(CttJC LT ift*t 4>ix , *f JSd 
•tZ>+*r*>liZ{&Z>-r77-4 7ftm*T& I- LXT 

a: 01,1 S Z b r »fc P WMSESdlSlK. 
[00 0 1] 

IS(PuIse Width M(Mlulation:PWM)$iX3^|gib$l)Wfi^-{C: 
ttHMW"* PWM||ZIft^}£&L'''[SISStC^^„ 
[0002] 

[JfcfciOtSWr] R. G. B^S-JSCfttttifi**?- (CT^. 
{/LED) SrlStt. 

***3R^)fBeieia 2: $'J OT-?- 1> 3 i 0 . C ft t> <F> 



Tti. Witf. PWM^p$ix^Sgift$i|iJ|fi-!f-tcJ:0«- 

zajT-mzmfo-t&miz, mz&m 

(cii/-?t:c7)-C'ti . itX ^mwm^Z-^izl^MifxSJtLh 
MWPJe. t X L £ ^ 'j h . <7)ifeiK#7(c^ t T 

•c-ti. ^m^m^riz-^tzn^mi^mmt/^ t 
z>?)xu. mfemizt -yx&mzzo . ttzmrnijib* 

[0003] 1 -20039 6-f-£?$g(C<i. C<7) 

i d KcT^^immx-^ &tmc?)— -oifffi^ztix ^ > 

3 . m%^mm*&mmnm&Mmzvkiz. vx a 

^.mm^m^x^mM^^ » zcoxo tc-r-s. c t 
x\ mmcrM§mm®mzma$t,zmm. ix*>>z tztb&m 
c?mmizM.mtffrfr&±'j%m%i±. ^t^-<^6, t 
tz. &mwwimmftx'mmcrmmmfs\*: *i&mm lx 

±<?mwizmm-ttuf. f^mmtzit. mm.mm7bm.mm 

[0004 ] 

t± . led <oafe*jfpap<o j: o izfo ^smx-fr-omw* 
m%ftwmxmnmffl7bmmm7 i *-'r<.£%£itisit& 
iZmvfo&mmzi^ ±.m<r>'M:mzwm<?Mmi±mLx 

ix-c v >&mm^i&M3ftX'm$<?mmM3i&*&^m l 

+ftmmmzw*.fzikfc<r)TX') . **fet=o^r* 

a^fflo -'jim^wr^ ) zmm 1 x o t-r & t . -s-^ 
ecoi >tiii mvmnwffifimmzm <^otli 
^ , hjscmv mmmmz^ >t i±s*k«skt » & 

[0005] #siHjit4, zox 0 Kmm&zmm-fhz 
bzmmb ix%ztit:i><7)X'$>>o. *m<7>m.ffim>$> 
m$tm^<r> m^^if h nm.<rmmm<^r>wm& . p 

izmmmm^m^^u x 0 mw?& z t izx <o . mas 

^<oflfi*-ffp^o^), LEDtci smfe<7)f6^Sr«!* 

xvnmizmm-t&zb*:. mi<7>&mb^&. *m*n 

ib^rv »J: ^ iz^t&zb , ^«iiilf ^.*{cJt^lU^ 
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[ 0 0 0 6 ] 

VT9?< 7lzfc t tz**& ( Ifli Jf AT 0 ) 

wm^m vt9t- i rizmttzz tzh vtfb l 
titL#>z> . t^^tzmmmtsmzx voL&i-tzz t $• 

a*. K»waM5t:ii«j«iai*«fi^6^va 3iw»$*i.r 
i ttsajB^)ftffl*^sv». pwmssis* 

;Kcf? s ^»1jiJffllfI-f-w^ > T?tm 7ft*: h U L 
h . t v > o J; :» , f- -v *u (3I7M y T?-r 4 7 ft? 4 

3#IE*l2£r<;ttff<&<9&^J: olzt&ZbWX'Z , fi! 

t. iff 1 ^(Cft&fflHMflMWftf -f >'7-7f < 
tfcd trh 'J #1= */L4:ffi&ffi 

[ o o o s 3 »*c . ±.m?)tm+*r ^ii ftommmwm 

*/ltCffi&«IMi»«I**W >T7t--< y^ltzZt 
izRz.X . B)t5E^J»lf:>S^ft-i-* h 0 fit LX . T7 J r 

< nzm t^t tub iz-tiw:. i^fix&mmttmz 
t mm i x i v& i > t" y > p mm i m %? h z. t s 

i o o o 9 ] s^, *muz&& pv/Mmmmsm. * 

^£Km?& +x towz&h t7t< nm^t ixm 
izm^iix ^ht^ izitmfemmizxftg.zittz 



£X. Mm-?h+*r *MZ&&4 VT9-T1 7"ftft^*- 
to L T I^ft <ii-t . *tJES^-^, A' t-f^^ T 7 f- 4 -Til 
iz&& 4 > T7 "T" -f r-ftfl-^r h 'J L T -Y > T7 

[ooio] zc?mmz}iv>x h . ±iie^)*.wfl(c^s 

[0011] 

mimmizm^zmw-fh. vxm&mmmx- 

it . (S#«0jLh/> { 0 $: r 7 -f -< ^ ft. ±T •) * -f >T 7 
< 7' fti: ^x-t > h t>K mz . iT057?f-f 7" 

[0012]@1C. *%o^)^ 1 ^Sfe^JHiCdS PW 
ttTKSW. nlB (n : 2kLkn&iSt&) «LED 
D,. -D n {±. -Ztl^flMLffiZ L $r^r LT^jl<7.)m^. 

■^.ifi^m^ riStS tzVxnm? tLXlt. hy yVx 

SPWMSEf(j|l]!fS{±. iS^ti, :iif,«h7>>'.^ 
Qi . Q 2 . -Q n *:iEt?rt-^.^^IE8<ja'iflWfS-f-PW 
Mi . PWMi, -PWM„^l6^$-fr-5|IIBT , A&. 

[0013] *mssff5@tcf^s pwMeiwsiHKi. mm 

fi-^-^fegfiREF! , f]*?>'9Q NTiS,t>"R E F^EJ 
8SU , r& LT v > & . &M14ffc£ttR E F , (i . PrJe^ 

N T, E F , .^082 U, ^ v ffi^-t -5» . ^7y^CN 
t, it , -i ^ffimfi-f-*^ LT «'^^@3iaH§ia-2- tt?t 
L, ^ 2r R E F , ^ @g& U , (C 0t*& L T V> S . RE 

f , ^ u , . m i ff>f- * c h j izfrfrz mn . 

1 ^ A* ^/l--C H , iZfrfrh mUt . 
JtttSCOMP!, -tU-^^SEL,?i^JK7'J 7 77 

stasia. G-ffirnvmcrj^tfR^: & <7>&.x\ mmn 
[0014] REFi&mzu^tsfc-f&^mnd*}. 

REG,. REG,. -REG 0 I1 **l*h., 
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7 7 R EG, (C'iT, rt\ U yA^H EG. tJ±T, +T, 
-l/^REG.tfilTiAf. ^Uri^S** 
iiX^Z (tctzVZZX'^ltti = 1 - -nco&jfn) ... -I 
-:tn3Ti. T 2 . -T„«. <-iL-m. gBftjHfVfS* 
PWIVI,. PWM», -PWM.mf < 7*(c5:o-Cv» 
^JBia-tsfir^LEDD, . Dj. •■•D n A^jl1B(lira£ 
& LTti 0 . P WMSEiWtclR tT^)3E3««-C*> l» . 
JtlBS&COMP, , COMP,. -COMP n J±. Ui/7. 
.7 R E G, . REG, . -RE G n <7) ~> hffl—O+v 

■7> 7 c nt, cj: -»rtt«snfc«^-«r*ife»wi^ 
ttft^&***/i'fc4«#>&4 >T7-r4 T'ftfi-^Ri . 

R 2 . — R«5rR£3-"i\ J K. 7 'J -y 7*7 P -y 7"F F , . 
F F 2 , — F F n <7) e. ^,|5j— 7 'J 77 
7 P y 7a>KW7-tZZJyth . 
[ 0 0 1 5 ] § <*>'C. Z<7)4 >T?r- i 7-ftft-^R, . 
R>. ••R„(i. **VWl. tU^SEL,, SEL 2l 
— S E L a o> :) ^fSfA'*/H;A^tV7;C 
£>A7J$ix&«, ^3Nb*>. Jtl5SSCOMP,{c-ct#*^x 
£ -f > T7 x < 7* f fcfl^ R „ ti-fe U 7 7 S E L , tc A7J $ 
ti. £Kll$mC OM P n tCT »<iitfe>f > T7r -f 7* 
•ftfS ^-R i it -t t 7 * S E L tc Atj $ft . t •> 3 J; d 

7t- -f r-ffclI*WUJtSft.4 , 
[00 1 6] •fcU77SEL 1 . S E L 2 . ••• S E L 
„li. H«W*+^*A-3&»iiA*Ufc-f > r7TM yft 
ft-^R n . R, , -R,,-,^ Stmt-^ft^tfRBP,^ 

•J K7 'J y7*7P y7°F F, , FF 2 , — F F n <?>p *>|S| 
—<?>?- A' */KCR-r $ 7 [) •/ 7*7 P y 7*7) J JfrfA. £; . 
7*7-f < rftflW-P,, F,. -F B i:UT«»-r&. J 
K7 l J>v7*7D»/7FF,, FF,, ••• F F„<?;)QJh^ 
^<7>aj7J<i. *c*> Jltik^ZXflitiZT ?7- 4 7'tft# 
F, . F 2 , -FJzmtX3.1o±tf*). ^KVRCA 
7j£*L&<f > r;f^ 7'fcft-f-R, . R 2 . -R,(ciet 

[0017] >IfO^, #7 'J v 77 P y 7V)Q5S^tU 
TJ-r^^^iEf^Jffllfi^ PWIVI,, PWM 2l -PWM n 

7*7r -f 7 fLfi^-^'SI^-r^ S TVj|S]r 7t- * 7U ^t- 
ar^oft-tiW^IUST, . T 2 , ■••T n £J: 0 PWM3E 
■ $ft.fc*M-fc$:*. ^iS, -fcU77SEL,. SE 
L 2 . -SEL n (7)^, aPKf-^^Ufc-f-^S^-'r*^ 
izm-t h*iV9? ( OT<7)H4QflT'{i SEL,tn)C 

+7WD-f > T7f ^ 7ftfi^2rS^^2r, $>4>*»l;ft|S 



[00 18JI2C. ^SU^t^^ElSS^flj^Sr^ 
7 -f S y f+^—blzX'iXnit, iwacstJ: 7 

(c , *2atfl3rett . S4Mi^.%±tf r e f , tzx j^m 
t tcr mm m*§- *■ $ -ti-T •> s , ±ii^.) j: -3 utm 

-veii^g-A'-b V 7 9 S E L, (Cl55i2 $ icT t # . 
-r^^^gg 1 c?)^--v -^/L C H, -v L"C($ 

fS-§-* : J K 7 \) y 7*7 P v 7F F , (C77f -f 7'ftft# 
F , fc ATJ $ f l£ -I >: 'CtS . JK7 U «y 7*F 
F , i0 QSSg^-ajTJ ■& iE»J$iJffllfi^ P W M , *'A^±A'S 
(T^t^ 7'ft-T^) . SiC ^'7>-^CNT l «<tHR 

t x >- ^«ii»(i-f^r*^jftiisia//. u > x 9 re g, 

±tc® § ii * ilT v •> S SSlsMsT , t'S i: . mm C O 
MP l *-Y>T7x-f 7*-(tll^RiS:»±***. "T-S 
i: . JK7!J -;/7*7P y7*F F, ^Q5H^di7J«±5l*>T 
/>'^» (4 > T7TM7*-fl;-f&) . c^.)i:';{zLT. ffis* 
fi^±3&>^T,<7.Wi't7*7^r •< 7'U '<./l.'$rSoigfJj 
*9Wfi#PWM, . -^b^&IHilgT^TPWM^tra^ 

[0019] mz. Jt«E»C OM P, ^T^C£$il/i^ 
>T 7 t- < T'ftff-SI-R , (i . fff^)r«b < -fc l- 7 7 s E 
L 2 tATJ^ilTfc 0 . I(:;(7)-tU7^ S E L 2 Wi:^ 
m^x^l lZfrfrZ-i >T7f l 7'ftfi^ar^fl?f 
A J lx5E$iLTv^, tot. -tU77SEL 2 {i. JK 
7 U y 7* 7 P y 7* F F t lZ T 7 T" ^ 7" f t ff"^ F » t L T . 
-< >77 t- -f 7-ftfl-^ R, * KM L . J K 7 U y 7*7 P 
•y 7*F F 2 ^Qtt57J'i, IEfij*Jli(lfi^-P VVM, > T7 
7'fki:3iaM(cPB#^*>±*'^, cwf^. 7?>7>- 
^CNT.ICJ:^ ltSS:ffl*'U >'7. 7 R E G 2 ±(C§S 
ilTV ^T, +T,tiS-TSt, lt$x5ICOMP 2 *^ >- 
77f -f r-fhli^Rj S fe*. J K 7 'J y ? 
7D-/7F F.iOQit'TJti CfiO^fil^T^S. «£o 
T . JK7U <y 7*7P 7 7F F 2 7)QtB7J-ri-*>*>IEt6 
Silffllfi-^PWlVKc'i:. IBfMNHliS^PWM,^ >77 

f- < 7itt mmmzmmtzT? -r ■< nt l . fr-o-cwfe 

■ttcfo-h^mmr., izx p wMsss^it^ii^t^-s . 
[0020] c<?:)j: fi ?^d^9^ttiv^afi£^f- 

"V *H mzm 0 j« $i'LT i > < i: . l . itUjgsG O M 
P„*M > 7?f < 7'ftfi^R„*-^$-frS7'f 5 >'7' 
wi07-f 5> 7'*Cfcv>T'i:, JK7'J y7*7P 

U7 7SELi^ffi|&$ii|>. LA»L^*»'i*>, -bU7 7 

s e l, mtr^f) i a tc«^fs#*aiif?^s g-isit $ix 

TV^S^. z.o>A >T9ti 7(tm^RjZj:~?XT 

7t j yftm^FitfmLTf&z tit%^„ Mix. * 
m&mm^tSi^ . w§bMnm^ p wm„ *m > r 7 -r -< 

ST'^fSUcVvffitfOLEDD!. D 2 . -D.t»*L*C 
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[0021] ztox fit. ^mmmiza^xit. v v 
x^reg,. Reg,. ■ REGjzm.mifz^m^m 

tctn!vv.s.gEilj$i|ffljfi-^pwM 1 . PWM 2 . -PWM 0 i'' 

T?** y^-nm^ $ s-fljjw l x v ^ . -&le d 

p , . d 2 . • • • D „ wSfcfctc X h tt&*XHH)l£ JBFit(c£3R 

tsctm^, sEtc. KdWHmi^pwM, . pw 
m,. -pwM^7?f-f 7 , k^.T^&wr§i//3:wc 

»= . h &+**>i tzfrfrhmmmm^tf-i >T9 f < 

j uraita*- r + MBM.*>totm&ibte zmm lx ^ s 

. »EBiwiing*&*T ? -r * 7W * * 4 s > 
BwtcTOTkst- s - t *«rfl»=* o . a»flWT*) i 

Wit^^SELi,' SEL 2 , — SELa^OKSfc: 
i^Mlt fl^CS . ' v- h* * x T«Mifc:*itfc# U X 

C 0 0 2 2 ] »C ±aW>J: 3 «HS*^5rJfl<r vev* 
> 9 Mffltf+UHz-gmiti . i 7' 7 > ^fifll^^tclil 
J: 5 5rS3^2:Sfi Lfc@R-f $r*>^*»W*>SI 2 MM 

mmiz&z, pwMmmma , B3&frt. 
[oo23] znmmmxii. m 1 Hi^sc-cfflv » 

X V vfcffl*fS#*£«R EF], i] ? > C N T, RCX R 

e f, aisiKu, t -?n-e*iiai«o«BES:*-r&»Pfli^ 

A^ffR EF 2 C. *->y^CNT jAtf REF, ^088 

**.&*t.43wwwca*. &i>. ref^sku,^ 

T£jfc£it4B9fr*!HBHS^PWM, . PWM,. -PWM 
n k . REFjSEIKU.tC-C^BKSii&IBWitiJWfS-iS-P 
WM„„. PWM,,., -PWM,„tt. ivfivtftjitf) 
I CJf M$ ixX n*n + mfl£OSBIS*f£SD "3 *=>*T 

tc . aEwt^-n^ff r e f, {zx±&&i\&mmm^b 

ffi*B#5&£«R E F 2 iCT£j£$ il&Kigft^Ji . 0 
4 lC5*$#i* i d C 9 4 5 V^tfffliS UT << '-§> . H4 ^> 
CTT'ti , R E F , U , Cfc W>T n f - -r ^./l ^iEfft 

hKnmmm^tf&i) $i x^> * -c^rac . r e f , .^0 

n U j *mii f - v *;k»-^)ffiajiM WHS ^-2r $ -frT V > 



[0024]^. W±f)|«HH-C'<d. SIIS^T, . T,. 

-T n *mm+*+)i-zm&£ txm. ite®.x'S>2>& 
mm ( mtisc h , t-csns: Lusemum 

T,. T,+T 2 , -STi (fILiCT'<7)2Ji i = 1 - n 
W^ft) ) Wafers'. *iV<7>V : J?.? 

REG,. REG,, -REG 11 lC»£i£trJ: 3CLTV* 

<. (flj/ltf. «*^a-*/U*JS5£L"C3SEIRWBT, . T,. 
-T n t ±j-liiO.*D& S:IHlfSffi2r.?&±$-e-g»flD® 

[ 0 0 2 5 ] £tz . CT.ttf^ 1 * 

wftw+Tfri-LTr-f- < y t^^x^^v^yy >■ 9 

(f , f-r^c H„o-f yr^f < rib^^+^u-c h, 
»T?f< 7' ft J: 0 m t X o %M It* 4 ^tc L 

[ 0 0 2 6 ] £fc. ±SBc7)#^S&fl!5®-C'ti, IS^^-A- 

pCR E F, ( &Z/REF £ ) ^T^SKL ^S^ft^tC-C . 
REF 1 ^l£|SSU 1 (SJ/REF^mffSU,) CT>$Mt? 4 

RB5E$ix^v> 0 f«Uif, Hia^02t:3ittfcjtlBB» 

. -f > t < rmft-^RnSrT* ^-r -< rftfi 

-§-Fi k ltfflv>2)J; 3 t^-t.(f . ^ft-f-^gURE 
F , =Sr L-CR • E F , ^0SS U , £ S * $ it h Z b ifiX' & . 

"C»MI*»±* R E F , . ^>^CNT, RIS* 
l/^^SEL,, SELj. ■ SEL n ^m±X'^h, fl 

-^R, . R 2 .---R n ^±(3!t$^S*S&t.^)W-t>^iO 

C Hi (cRItfc* V>flzJ: m%W)im . 4>T7r- 
a 7-fbft^-Ri- , fer-CBBtoSf*. -f:>* -7 > ^ wltliffl 
SrttKSC OM PiUTSaiWTi kt&Stt& ZblzJ: 
1vT9t-< 7 itm^ Ri ^ S „ 

* th t M 0 5im $ •»!: t^^^rt^fg] 3£ f t L 
"CL4 3. 

[0027] -t- L *4fcmaaflTO&ttLED(Cj:* 
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[0028] 

[«9!?»Ml] J2UJOTJW:J:3fc:. aMWMcJrfilf. 

*wmi**7 ? r << r ft-*-* t k » a aiisiwj.oiisi^ 
ov»t: n yxrfc ixTfT-j-fittzxo 

ax/mij-rt -t u- ? * * a- */i tctait a t id <fc 

>: A^JlgtS: I. . Mz-X > 3fS 1 + *;u tcfiS SIB 
2 «^ t^tcffi&ggMHMl** r ? r- 4 ?W 



[0 1 ] *W)JW» 1 HSiiBflltC^I. PWMKM0II 
[03] aMSW^S! 2*JBe«(=fiR4 PWMgBttEJ» 

[04 ] c: >f 5 - 

D,. D,, -D n LED (Hftttft) . I ^ii^m 
SSS®. Qi. Q 2 . -Q„ l-7> -a***. RE Fi , REF 
2 SWTOfeSG. C NT, . CNT 2 ^y*. 
Uj, U 2 FLEFiX(±REF 2 ^l£]S&. CH,, CH 2 , 
-CH„ REG,. REG 2 , - REG n V 

isXf . COIV1P,, COMPj, •••COMP„ Jtffic 
S E L, , SELj, -SEL„ -teU?*\ FF,, 



F F 2 , -FF, JK7'J 
HflWL F , , F,. -F n T?x< 
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